Abstract Hereditary non-polyposis colorectal cancer (HNPCC) is one of our most common cancer syndromes and an increasing number of individuals live in families with verified hereditary cancer. We conducted an interview study to explore experiences from and perceived impact on life after genetic testing for HNPCC. Three major themes emerged: reactions and emotions, family relations and implications for life. Among the reactions described were suspecting heredity, feelings of guilt, the importance of experiential knowledge, and coping strategies. The impact on family relations was related to perceived responsibility for conveying information, encountering different reactions among family members, and difficulties in communication and relations. The implications described included uncertainty, adaptation, new choices and changes in life, family planning issues, and experiences of surveillance programs. We suggest that the themes and sub-themes identified should be taken into account during genetic counselling in order to facilitate the spread of information and to prepare family members for the impact on life that knowledge about hereditary cancer may have.
Introduction
Hereditary non-polyposis colon cancer (HNPCC) is one of the most common cancer syndromes and is estimated to affect 1/2000 individuals. Carriers of HNPCC-predisposing germline mismatch repair gene mutations are at significant risk for colorectal cancer (80% lifetime risk), endometrial cancer (40-60% risk) and at increased risk also for ovarian cancer, gastric cancer, urothelial cancer, brain tumors and skin tumors (Aarnio et al. 1999) . HNPCC-associated tumors develop some 20 years earlier than the sporadic counterparts, with a mean age at tumor development of 45-50 years for colorectal and gynaecological cancers, and the autosomal dominant inheritance implies that 50% of first degree relatives will be mutation carriers (Mitchell et al. 2002) . The identification of disease-predisposing mutations confirms the diagnosis and enables predictive genetic testing. Hereby, high-risk individuals can be identified and recommended inclusion in surveillance programs aimed at preventing further cancer cases in these families (Lindor et al. 2006) . Currently, close to 1000 HNPCC families have been identified worldwide and a large and increasing number of individuals live with knowledge of a hereditary predisposition for cancer.
Many of these individuals have experiences of losing relatives to cancer at a young age, of caring for family members with advanced cancer, and worry not only about their own cancer risk, but also about cancer in their siblings and children. Confirmation of a hereditary predisposition to cancer in the family often involves the responsibility of conferring this information to other family members, concerns related to the disclosure of the information and worry for oneself as well as for other family members Meiser 2005; Sommerville and English 1999; Wilson et al. 2004) . Nine of ten individuals who undergo genetic testing for HNPCC are satisfied with their decision, but, at the same time, six of ten states that the test results had a significant psychosocial impact on their life (Esplen et al. 2001) . After genetic testing, mutation carriers show a similar, or sometimes increased, level of distress, whereas distress decreases in non-carriers (Meiser 2005; Meiser et al. 2004; Meiser and Halliday 2002; Wagner et al. 2005 ). However, current knowledge suggests that predictive genetic testing is not linked to adverse psychosocial consequences and only a small subset of mutation carriers report persistent and pronounced worry about cancer (Broadstock et al. 2000; Meiser and Halliday 2002; Wagner et al. 2005) . Most psychosocial studies of HNPCC have focused on distress, anxiety and perceived risks, while data are scarce on how these individuals describe their life situation in terms of e.g. thoughts, coping abilities and psychosocial resources. Individuals with an increased risk of cancer represent a new group in the health care system; although they are dependent on health care for surveillance, they do not generally regard themselves as patients. Since little data are available on whether, and if so how, a hereditary predisposition for cancer influences various aspects of life, we carried out an interview study to explore experiences from and perceived impact on life after genetic testing for HNPCC.
Materials and Methods

Informants and Procedure
All members of families with verified HNPCC (defined as the presence of a disease-associated mutation in one of the mismatch repair genes MLH1, MSH2 or MSH6) who had undergone genetic counselling and testing at the Oncogenetic Clinic, Lund University Hospital, within 1-2 years were eligible for inclusion. The study was carried out in 2006. The first genetic counselling session included a review of pedigree data, risk estimation and information about the genetic cause of HNPCC. The patients were thereafter asked to reflect over whether they wanted to undergo predictive genetic testing for the disease-causing mutation. All individuals in the study had opted for testing and the overall uptake rate was >95%. In the second counselling session, the test results were communicated, which in all cases either showed conclusively that the individual was or was not a mutation carrier. All individuals also received a personal letter with this information and were referred to their local hospitals for surveillance with colonoscopies and gynaecological examinations.
The informants were invited to participate in mailed study information, which included a confidentiality agreement. Twenty-two informants chose to participate and, for practical reasons, 19 interviews were arranged. The interviews were generally held in the informants' homes, lasted about 45-60 min and were tape-recorded and transcribed verbatim. Open-ended interviews were chosen for data collection in order to let the informants bring up questions and discuss issues that they perceived to be relevant or difficult, rather than answer standardised questions. The interviews were initiated with: "I would like you to describe living with knowledge of hereditary cancer". When necessary, follow-up questions such as "could you explain/describe that further" and "could you give an example of that" were used. The study sample consisted of 11 mutation carriers (5 female and 6 male) and 8 non-carriers (5 female and 3 male) from 13 HNPCC families. The mean age among the carriers was 51 (33-75) years and among the non-carriers 47 (36-64) years.
Data Analysis
The transcribed texts were analysed by inductive content analysis (Silverman 2001) . The authors-C.C., a nurse specialised in oncology, and M.N., a physician specialised in oncology and genetic counselling-repeatedly read the transcribed texts with a focus on the aim of the study. Words, statements and sentences were identified and arranged into primary themes and sub-themes that were analysed for mutation carriers and non-carriers separately. Preliminary themes were independently identified by the authors and finalised in consensus with respect to consistency and links to excerpts. The authors reached consensus on the final themes and sub-themes. Excerpts referring to individual informants are used to illustrate the content and context in themes and sub-themes. Approval of the study was granted by the Lund University Ethics Committee (569/2005).
Results
The analyses identified three major themes: reactions and emotions, family relations and implications for life, within which sub-themes were identified (sub-themes related to each individual are presented in Table I and are exemplified by quotes in Table II ).
Reactions and Emotions
Suspecting Heredity
Carriers and non-carriers (Table I) commonly reported suspecting heredity before the HNPCC diagnosis was confirmed, but learning here of was described as an overwhelming experience. Both mutation carriers and noncarriers described that these thoughts were evoked by discussions among parents and grandparents who expressed worry over the many cancer cases in the family (informants 3 and 14, Table II ).
Symptoms and Waiting Create Anxiety
Both mutation carriers and non-carriers (Table I) reported feeling tense and worried before, during and after the genetic testing process (informants 13 and 5, Table II ). One female mutation carrier (informant 4) described how worry about being a mutation carrier made her postpone the appointment at which the genetic test results was to be delivered since she felt she needed more time to mentally prepare for the possibility of being a mutation carrier. Sorrow and sleeping disturbances were reported by several mutation carriers. A non-carrier (informant 10) described how she also handled the anxiety and worry of her sister (who was a mutation carrier), which demonstrates that, besides having their own fears and worry; family members may also have to handle those of their relatives. Being a mutation carrier with or without previous cancer also evokes fear of cancer when new symptoms are encountered (informants 3 and 16, Table II) . Some mutation carriers also described an increase in their anxiety when family members fell ill.
Feelings of Injustice and Guilt
Both mutation carriers and non-carriers (Table I) Table II ). Learning that one is not a carrier is described as reassuring, but may evoke mixed feelings and require time to accept. One non-carrier (informant 5, Table II ) described how she, as well as her children, needed time to talk about the process and how other situations could provoke fears related to the counselling process.
Experiential Knowledge Matters
Several informants (Table I) had experienced of being close to or caring for relatives with cancer and referred to symptoms, diagnostic investigations, side effects of treatment and memories from times when family members became sick or died (informants 19 and 15, Table II) . Previous situations related to hereditary cancer, e.g. caring for dying relatives, still evoked emotional reactions; one woman described how she, at the age of 19, was asked to read a letter from a doctor to her mother and how she in that way delivered the news about her mother's hereditary cancer (informant 15, Table II ).
Coping Strategies
Mutation carriers and a few non-carriers (Table I) referred to how emotions related to a hereditary predisposition to cancer can be suppressed: denial (e.g. persuading oneself that it could have been worse), projections (e.g. anger with relatives who transferred the genetic defect) and strategies for handling emotions (e.g. focusing on work and other tasks in order to give less time to reflection about the genetic defect). They described their mental preparation for the worst outcome (i.e. (9) /.../ this Christmas it was just my mother and father...then sometimes they get very sad (10) being a carrier) or the best scenarios (i.e. not being a carrier) (informants 6 and 7, Table II ). The informants reported convincing themselves that cancer can be overcome.
Family Relations
Responsibilities for Conveying Information
The importance of understanding and conveying information about the genetic test results was mentioned by almost all carriers and half of the non-carriers (Table I ). The informants used the expressions "advocate", "support" and "engage" to describe feeling responsible for ensuring that family members at risk would be tested and included in surveillance programs. The responsibility for passing on information includes close family members as well as family members who live far away, perhaps in other countries. Particular difficulty can be experienced in conveying the information about the hereditary predisposition for cancer to family members with whom one has only sporadic contact. When family members are informed, personal views of expected reactions and vulnerability of the individuals come into play, (informants 8 and 5, Table II ). One mutation carrier (informant 19) described how she arranged genetic counselling for her brothers since she felt they would not take that action on their own. The responsibility and desire to find out what is best for the children was also referred to (informant 13, Table II) . Difficulties in getting the attention of teenagers and how information seemed to go unnoticed were reported (informant 6, Table II). Several informants described how it is necessary to deliver the information in a manner that underscores the seriousness but also provides hope and support that cancer can be prevented. Another difficulty that was specified had to do with mutation carriers who have to deliver information to family members they hardly know and how difficult it is to construct a letter to family members. The best time to deliver the news is also mentioned, and one mutation carrier (informant 4) described how diseases or deaths in the family delayed the spreading of information. The difficulty of informing relatives and choosing an optimal time for that was illustrated by the same mutation carrier who suddenly received the information about hereditary cancer from her cousin in a parking lot while they were loading groceries into the car. When she was about to pass on the information to her husband, her courage failed her and she postponed informing him for several days and then delivered the information just as abruptly as she had received it herself.
Different Reactions among Family Members
Mutation carriers and non-carriers (Table I) describe different reactions among family members, silence (informant 6, Table II ) and confusion, irritability and refusal, as well as positive responses related to the option of participating in surveillance programs. One carrier (informant 4, Table II) described different reactions in her adult son and her sister. The life phase and related problems e.g. finances or diseases, also contribute to the differences in information handling. Different attitudes and reactions can also be encountered within a partnership and one mutation carrier (informant 7) described himself as "black or white", but perceived his partner as being more reflective.
Relations and Communication
Mutation carriers and non-carriers (Table I) described how family relations were affected when hereditary cancer was confirmed; old disputes and new aggressions erupted in families with poor relations, whereas the difficulties of the situation brought members of families with good relations closer together (informant 8, Table II ). In three families carriers (informants 4 and 9) and non-carriers (informants 5 and 10) discussions about hereditary predisposition to cancer were described to have a negative impact and brought up old conflicts related to e.g. parents not taking enough responsibility or being perceived as unfair during childhood. Some informants also described how they, prompted by the genetic investigations, met with relatives with whom they did not wish to continue a relationship. In one family the members found it difficult to spend Christmas together after learning about the genetic defect and gave up the tradition, but this was described from somewhat different perspectives, i.e. accepting the fact (informant 9, Table II ) and parents feeling of sorrow and loss (informant 10, Table II ). Adverse feelings in some relatives were described and may also extend to family members with disease; a mutation carrier (informant 4) described how she, when upset envisaged pictures of family members who "gave her" the trait. Disputes were also described to occur during the wait for test results and one non-carrier (informant 5) described how her teenager worried and was affected while they waited for the mother's results. Although the results showed that she was a non-carrier, tension remained for some time, reflecting that adaptation to new circumstances may take time. Other informants described how they could tease or disturb each other in referring to the genetic defect; the first gene carrier (the mother) was gibed by one of the mutation carriers (informant 1, Table II) .
Genetic diagnostics may alter the previously known family tree when e.g. step/half siblings and extramarital children are identified. One non-carrier (informant 6) described how he learnt not only about hereditary predisposition to cancer but also about new relatives and realised that the father he grew up with was in fact his stepfather and was deeply disappointed over the family not telling him about that and also neglecting to inform him about hereditary cancer.
Both mutation carriers and non-carriers refer to situations in which they perceive a need for communication aids, e.g. optimal timing and the right situation to inform family members about the hereditary predisposition to cancer. However, the need varies between different family members and may change over time. While some informants describe how they understand that the cancer risk will affect all family members, others believe that the personal risk is lower since so many family members have already been affected.
Worry for Family Members
Worry about children and how heredity will affect their lives is strong among mutation carriers (Table I) and is described as creating insecurity. The perceived cancer risk and worries for children and grandchildren is based on calculations and individual experiences within the family (informants 2, 3 and 14, Table II ).
Implications for Life
Adaptation, Change and Perspectives Mutation carriers described the process of accepting carrier status, which involves taking in new knowledge, under-standing its implications and accepting the consequences. The carriers referred to the need of acceptance and described learning to appreciate the positive aspects of life and seeing their risk of cancer from a more global perspective and in relation to other aspects of life, and spoke about not wasting emotional energy on a situation that can not be changed (informant 7, Table II ). Both carriers and non-carriers reported adaptation and changes in perspectives (Table I) . Several informants described how they kept their knowledge about their hereditary predisposition to cancer to themselves for some time (informant 16, Table II ) in order to have enough time to accept the situation and to decide who should be informed and when the optimal time would be to deliver the message. At the same time several carriers reported the benefits of sharing their feelings with others in their adaptation process.
Mutation carriers as well as non-carriers described their personal journey through genetic counselling, genetic testing and learning about the estimated risk and recommended preventive measures. Informants who were mutation carriers described how genetic testing affected their values in life, e.g. how they seize the moment and see time as being precious, and are prone to formulate dreams that are within reach. Some statements related to how the knowledge of hereditary cancer evokes wishes to make dreams come true and thoughts about possibilities for a change in life (informant 3, Table II ). Mutation carriers also described how they choose to give priority to important moments and refrain from wasting time on arguments and conflicts. One non-carrier (informant 15) described regret over not having been tested earlier; she had prepared herself for being affected by cancer and had therefore chosen early retirement since she estimated being a carrier; she believed she would have made a different choice if she had known earlier that she was not a carrier (Table II) . Mutation carriers described that they believe life differs in several respects between carriers and non-carriers, regarding e.g. fear of cancer, arranging their lives around surveillance procedures, and worry for the children. On the other hand, several mutation carriers describe how they did not change their everyday life on the basis of new insight and participation in surveillance programs. Indeed, one mutation carrier (informant 19) described that learning about the hereditary predisposition for cancer was a minor problem in comparison with the complications during her time as a cancer patient.
Experiences of Surveillance Programs
Knowledge about genetic testing, attitudes toward the recommended surveillance programs, and options for prophylactic surgery was discussed by mutation carriers who reported trust in surveillance as well as worry before the actual investigations (informants 1, 2, 3 and 9, Table II ). The first colonoscopy is often described as the worst of the investigations, but the possibility of prevention confers a sense of security (informants 1-3, Table II ). Trust in prevention programs gradually increases, and several mutation carriers described how the risk of cancer and regular colonoscopies become a part of life and experiences of removing precursor lesions seemed to strengthen their motivation to participate.
Uncertainty About the Future
Mutation carriers and a few non-carriers (Table I ) envisaged how they perceived their future before (informant 6, Table II ) and after genetic testing. Worries often related to practical issues and temporary worries to consequences of the surveillance programmes i.e. the risk of identifying cancer (informants 4 and 13, Table II ). One carrier reported that uncertainty about the future had a more persistent impact on her mood (informant 4, Table II ). Knowledge about a hereditary predisposition to cancer is likely to confer insecurity about the future, particularly the future of children and grandchildren. Being able to be a part of grandchildren's growing up may not be a reality, as described by some mutation carriers. Other people's reaction to their hereditary predisposition to cancer was also seen in mutation carriers who had personal experiences of cancer and described how they sometimes felt that cancer frightens friends and relatives.
Family Planning Issues
Some informants (1, 7 and 8) referred to family planning issues and generally stated that their desire to have children did not change. One informant, however, brought up questions and reflections about children carrying diseasepredisposing mutations (informant 1, Table II) .
Discussion
Genetic counselling for hereditary cancer and, in families where the underlying genetic defect has been identified, predictive genetic testing has evolved and become readily available during the last decade. The main motives for undergoing genetic diagnostics for HNPCC are hopes for early detection of cancer, knowledge about children's risks and a reduction of uncertainty (Claes et al. 2004; Esplen et al. 2001; Vernon 1999) . Cancer cases in the family, frequent thoughts about the possibility of being struck with cancer and a better ability to cope with unfavourable results have been linked to the wish to undergo genetic testing (Codori et al. 1999; Loader et al. 2002) . Although most individuals in our study described having suspected heredity (Table I) , the verification here of was described as an overwhelming experience. Mutation carriers as well as non-carriers referred to feelings of anxiety and guilt, although with different implications and within various contexts (Table II) .
Individuals seeking genetic counselling commonly use their family history and individual experiences of cancer, rather than statistical facts, as reference points for their own risk perceptions and actions with one third of individuals at risk of HNPCC reporting personal theories about inheritance or anticipating being carriers (McAllister 2003 (Esplen et al. 2003; van Oostrom et al. 2006a, b) . Experiential knowledge is likely to play a key role in how individuals with a hereditary predisposition to cancer handle their situation and, in our study, 12/19 informants referred to the impact of experiential knowledge (Table I) . In genetic counselling, ascertaining that the individuals have understood the genetic defect and the risk it implies is central and current data suggest that experiential knowledge should be included in the total picture in order to minimise exaggerated risk estimates (Schneider 2002) . This can include e.g. asking whether the individual has been involved in the treatment or the caretaking of family members affected by cancer and questions related to the individual's views of cures for cancer. In this context, actual risks can be discussed in relation to the individuals' experiences and feelings, which may contribute to a learning process shared by the patient and the genetic counsellor (Shiloh 2006; Shiloh et al. 2006) . The informants described coping strategies and referred to the implications that the knowledge of hereditary cancer had for their life situation. During the course of genetic testing, informants also described how they mentally prepared themselves for being mutation carriers. Although most individuals reported that they led their lives after genetic counselling in the same way as they did before, several individuals described how knowledge about hereditary cancer served as an initiator for making a desired change in their lives.
Almost all mutation carriers and about half of the noncarriers (Table I ) referred to the perceived responsibility for conveying information about cancer predisposition to other family members. With the responsibility to inform family members follows decisions about whether to contact relatives who may be at risk, which family member is best suited to pass on the information, and the best timing for informing others. In agreement with our findings, unaffected females in families with hereditary breast cancer include family members and social contexts in the impact of genetic testing (Lim et al. 2004) . Family members are perceived as the best informants, but support from the health care system in this process is commonly requested (Pentz et al. 2005) . However, probands and mutation carriers are more likely to take the responsibility for informing family members and encouraging them to seek genetic counselling and undergo genetic testing . Hence, dissemination of the information in the family may depend on the family member who initially seeks genetic counselling. Communication in families with a hereditary disposition to cancer is complex and the individual's certainty concerning the estimation of his/her own risk influences the likelihood of informing others (Forrest et al. 2003) , and this was also demonstrated in our study. A Dutch interview study of HNPCC suggested that motivation to disclose information increases when cases of cancer, especially if fatal, have occurred within the family (Mesters et al. 2005 ). Gender differences have been identified; males seem to choose the most likely individual to inform others based on age and relation to the individual, whereas females tend to select family members who they perceive as best psychologically suited to deliver and receive the information. Interestingly, communication strategies have particularly been requested by male family members (Gaff et al. 2005) . As was identified in our study, individual experiences of learning about heredity may also affect subsequent disclosure patterns (Forrest et al. 2003) . Tense family relations and negative experiences of attempts to disclose information may also serve as barriers to the spreading of information (Mesters et al. 2005) .
Assimilation of knowledge about the hereditary cancer in the family is related to family factors, individual factors, and to the social context. Our findings suggest that the importance of experiential knowledge of cancer and family communication issues should be taken into account during genetic counselling since this knowledge will have an impact on life. Being prepared for the reactions and emotions that may be encountered, a possible impact on family relations and the implications that knowledge about hereditary cancer may have on life may ease the genetic counselling process and facilitate spread of information in these families. In the future, HNPCC individuals will to a greater extent be born into families with knowledge of hereditary cancer. It is therefore crucial to optimise the spreading of information and communication within these families in order to easy life with HNPCC.
Conclusions
Now that it is possible to identify the genetic background of HNPCC, diagnostics has been optimised, and surveillance programs have been introduced, the time has come to optimise genetic counselling and psychosocial follow-up, including e.g. risk perception, coping possibilities, communication abilities and psychological well-being. The common acceptance of the importance of experiential knowledge, the responsibilities for informing family members and the impact on family relations suggest that these aspects should be taken into account in genetic counselling. Focusing on these questions in the early phases of the genetic testing process may facilitate the spread of information within the family and prepare family members for the problems that they may encounter and the impact that knowledge of their hereditary cancer may have on life.
